Abstract. A computerized ionospheric tomography (CIT) experiment, utilizing an array of nine Navy Navigation Satellite System (NNSS) receivers deployed along a north-south line from South Dakota to south Texas (spanning over 2000 km), is currently underway. The \Mid-America Computerized Ionospheric Tomography Experiment," or Mace '93 began collecting data from three receivers deployed in Texas on 1 June 1993. This \short communiqu e" presents preliminary results from the experiment.
Introduction
Computerized ionospheric tomography (CIT) reconstructs two-dimensional images of the ionospheric electron density distribution from delta total electron content (TEC) data Austen et al., 1988] . Previous CIT experiment results have been presented by Pryse and Kersley 1992] , Pryse et al. 1993] , and Raymund et al. 1993] .
There are several aspects to the Mace '93 CIT experiment that make it di erent from previous CIT experiments: (1) the experiment is being conducted over a period of ve months, (2) the operation and results are correlated with a single site locator (SSL) system, and (3) the primary objective of the experiment is to determine the capability of CIT to provide accurate realtime measurements of ionospheric parameters necessary for high-frequency (HF) propagation applications.
Experiment Con guration
Applied Research Laboratories, The University of Texas at Austin (ARL:UT) has deployed a network of nine Navy Navigation Satellite System (NNSS) receivers, extending from south Texas to South Dakota (a distance of over 2000 km). Figure 1 shows the locations of the nine MX-1502 receivers. Cooperative HF transmitters have been deployed to Pierre, South Dakota and Norman, Oklahoma, to be used as targets for a SSL system in San Antonio, Texas. A KEL IPS-71 digital ionosonde was deployed to Norman, Oklahoma, in addition to the vertical sounder at the SSL location.
Data are collected continuously from the NNSS receivers over the duration of the experiment. The data rate of the NNSS receivers is .2 Hz. The KEL IPS-71 sounder in Norman performs vertical incidence soundings every 15 minutes. SSL data collection is coordinated by ARL:UT, typically three to ve times daily. All data are down-loaded remotely by ARL:UT personnel on a regular basis.
At the present time, data have been collected for over 4000 NNSS passes. Estimates are that over 6000 usable passes will be collected by the end of the experiment. The data are distributed over time of day and seasonally from mid-summer to mid-winter. The KEL sounder collects roughly 100 data sets daily, and has been operational since the middle of August. At experiment end, it is estimated that roughly 200 usable SSL data sets will have been collected. The sets will include mid-day passes, night passes, and passes during the terminator.
Initial Results
Previous CIT experiments compared their results with \truth" data obtained, typically from an incoherent scatter radar (ISR). Pryse et al. 1993] and Raymund et al. 1993 ] compared their tomographic reconstructions with simultaneous observations taken by the European incoherent scatter radar facility (EISCAT). The closest ISR facility to the Mace '93 baseline is at Millstone Hill, Massachusetts, and is too far away to provide comparison images. However, ARL:UT is able to compare CIT reconstructions with data from the vertical sounders located at Norman and San Antonio, and the SSL measurements. The sounders output virtual height as a function of frequency, and provide a quantitative measure of CIT reconstruction accuracy at two latitudes. The SSL system provides a measure of electromagnetic prop-agation paths through the ionosphere. Comparison of these with CIT measures provides a good overall analysis of ionospheric reconstruction accuracy. In addition, they are indicative of the suitability of CIT for HF propagation applications, which is the primary objective of this work.
Initial results demonstrate the tness of CIT reconstruction for HF work. Figure 2 shows a plot of virtual height versus frequency for the KEL sounder and CIT reconstruction. The reconstruction E region, F1, and F2 peaks show good agreement with the KEL sounder. The reconstruction is a little low in the F1 to F2 region, indicating an underestimate of number density. A contour of the reconstruction is given in Figure 3 . Since outside the receiver baseline the data are sparse, only the qualitative aspects of the reconstruction should be trusted in that region. Given that caveat, note that the reconstruction shows some ionospheric tilt and a de nite latitudinal gradient in the north direction.
Summary
In the preceding sections, some initial results from the Mace '93 campaign have been presented, and the depth and breadth of the data obtained have been discussed. As far as the authors know, this CIT campaign is of longer duration, and has more independent measures of ionospheric properties than previous experiments. Considering that CIT and sounder data have been collected at all times of day, from midsummer to early winter, this campaign holds great promise of providing ionospheric investigators data for scienti c analysis of mid-latitude ionospheric phenomena for many years to come. In addition, with the cooperative HF transmissions and SSL analysis, Mace '93 will provide a seminal data set for analysis of the applicability and limitations of CIT to HF propagation problems. 
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